1 ' 3 The use of an intra-aortic balloon pump has increased greatly preceding open heart surgery for cardiogenic shock and left ventricular failure.
12 Additional indications include other conditions such as unstable angina refractory to medical treatment and mechanical complications of acute myocardial infarction. 4 Of all of the complications of intra-aortic balloon pumps reported over the years, septic complications are rare. 1 ' 45 Most septic complications of intra-aortic balloon pumps are local (eg, wound infection). Methicillin-sensitive Staphylococcus aureus (MSSA) bacteremia has been reported only rarely in patients with newly inserted balloon pumps. Recently, within a period of 8 days, three patients in our cardiac care unit developed MSSA bacteremia within a week of placement of an intra-aortic balloon pump. In these three symptomatic patients, blood cultures were positive for MSSA. The following three cases describe our findings.
CASE REPORTS Casel
A 74-year-old man presented to the emergency department with a 1-day complaint of chest discomfort. In the emergency department, the patient experienced an episode of ventricular fibrillation that successfully defibrillated to sinus tachycardia. The patient was found to have an ST elevation inferior wall myocardial infarction. The coronary angiogram revealed a 100% right coronary artery lesion, which was not stented due to complicated anatomy. An intra-aortic balloon pump was placed because of a second cardiac arrest with subsequent cardiogenic shock. The patient was transferred to the cardiac intensive care unit. At that time, he had a temperature of 97.3° F, a pulse rate of 75 beats per minute, a respiratory rate of 70 breaths per minute, and an augmented blood pressure of 130/90 mmHg.
On hospital day 2, the patient developed shaking chills, rigors, and a temperature of 101.6°F. The intraaortic balloon pump was removed on day 2, and blood for cultures was obtained. The patient was given 400 mg of gatifloxacin intravenously for 1 day, then 200 mg intravenously every day thereafter. On hospital day 3, the patient's temperature spiked to 102.1°F. Additional blood for cultures was obtained, an infectious disease consultation was requested, and the patient was given 1 g of vancomycin intravenously. Blood for cultures was drawn on hospital day 2, and three of these cultures grew MSSA. The patient became afebrile on hospital day 5 and was discharged home on oral gatifloxacin.
Case 2
A 69-year-old woman was transferred from another hospital after presenting with a 3-day history of nausea and vomiting. Her laboratory work showed an elevated troponin level of 14.5 ng/mL and an electrocardiogram consistent with a non-ST elevation anterolateral myocardial infarction. Coronary catheterization revealed three-vessel disease with left ventricular dysfunction and a depressed ejection fraction. The patient had an intra-aortic balloon pump inserted while awaiting cardiac artery bypass graft surgery. She was admitted to the cardiac intensive care unit.
On hospital day 2, the patient had a temperature of 102.3° F and developed respiratory distress. She underwent intubation, and blood for cultures was obtained. Antibiotic therapy was started with 1 g of ceftriaxone intravenously every 24 hours. Blood cultures grew MSSA. The patient underwent extubation on hospital day 12. She had a long and complicated hospital course, and is currently awaiting elective coronary artery bypass surgery.
Case 3
An 84-year-old woman presented to the emergency department with a 1-day history of severe substernal chest pain. The patient was found to have an acute ST elevation anterior wall myocardial infarction (creatine phosphokinase = 2,258 IU/L, troponin = 100 ng/mL). Coronary angiography revealed a 95% proximal right coronary artery lesion, a 100% mid left anterior descending coronary artery lesion, and severe-diffuse circumflex disease, with an ejection fraction of approximately 35%.
An intra-aortic balloon pump was placed at the time of the procedure due to ongoing chest pain, and the patient was transferred to the cardiac care unit. The intra-aortic balloon pump was removed on hospital day 3. On hospital day 4, the patient had a temperature of 102°F. She was given 3.375 g of piperacillin-tazobactam intravenously every 6 hours. Blood cultures and cultures from the site of the balloon were performed. The blood cultures grew MSSA and cultures from the groin also grew abundant S. aureus. The patient became afebrile on hospital day 5. The hospital course was complicated by a cardiac arrest. The patient was later diagnosed as having tachycardia-bradycardia syndrome and a permanent pacemaker was placed.
D I S C U S S I O N
The use of an intra-aortic balloon pump is critical in treating patients with failing hearts who are awaiting open heart surgery. In the past, studies of complications from intra-aortic balloon pumps have found bacteremia to be a statistically insignificant complication (up to 2%). 1,4 ' 5 Previously documented studies show that both cardiac catheterization and percutaneous transluminal coronary angioplasty are associated with low bacteremia rates. 6 Limb ischemia, bleeding, and dissection are more common than infection following placement of an intra-aortic balloon pump.
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associated with an intra-aortic balloon pump and have been attributed to contaminated water reservoirs or pressure-monitoring transducers associated with an intra-aortic balloon pump. 78 Rarely, Enterobacter and MSSA have also been reported following placement of an intra-aortic balloon pump. 5 Local wound infection may occur, because most intra-aortic balloon pumps are placed femorally and are prone to infection by the normal flora of the region. However, bacteremia associated with intra-aortic balloon pumps has been rare, and because of this, having three cases of MSSA bacteremia in our cardiac care unit within a week was remarkable.
We have not identified a common source for the three cases we described. Unfortunately, the isolates were discarded before they could be typed by pulsed-field gel electrophoresis. The intra-aortic balloons were also discarded before cultures could be performed. The clustering of these cases suggests a common source. All three cases reflected a sudden fever that ranged between 102° F and 102.8° F. No common factors were identified among the three patients. The members of the nurse-resident cardiac care unit teams varied among these three patients. The insertion of the intraaortic balloon pump was done in two patients by the same cardiologist, and in the third by another cardiologist. Two of the three patients were diabetic, and all three had catheters and balloon pumps following myocardial infarction. One of the three patients developed respiratory failure requiring intubation. A second also received bypass surgery, and the third patient was treated medically.
These cases illustrate that bacteremia is a potential complication of placement of an intra-aortic balloon pump. As with other infections involving vascular devices, the primary treatment of bacteremia or infection associated with intra-aortic balloon pumps is removal of the infected device. Clinicians should consider the intra-aortic balloon as a potential source of either early or late MSSA bacteremia in patients who develop fevers following placement of an intraaortic balloon pump.
